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© A removable tape cartridge (14) for insertion into 
a carrier (1 2) in order to form a two-piece videocas- 
sette (10) comprises a housing (30) with a tape reel 
assembly (32) therein. The tape reel assembly (32) 
includes a length of tape (64) with a connector (68) 
at one end which, upon insertion of the cartridge 
(14) t mates with an associated connector (16) in the 
carrier (12) to establish connection with a take-up 
^reel (20). The tape reel assembly (32) is normally 
biased downwardly by a spring (56) and is normally 
^constrained against rotation by an internal brake 
^assembly (70-74) responsive to insertion of the car- 
tridge (14) into the carrier (12). The tape connector 
III (68) is releasably secured in proper position for 
^mating engagement with the corresponding connec- 
tor (16) by one end of an arm (78), the other end of 
® which functions to interlock the tape cartridge (14) 
g^and carrier (12) against separation upon withdrawal 
y=Sof the tape. 
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TOPLOAD TAPE CARTRIDGE FOR VIDEOCASSETTE 



Technical Field 



The present invention relates generally to mag- 
netic tape cartridges. More particularly, this inven- 
tion concerns a compact tape cartridge for use with 
a carrier in order to form a two-piece videocassette 
which is fully compatible with existing videocas- 
sette recorders. 



Background Art 

Videocassette players and recorders (VCRs) 
have been quite popular and their popularity is 
expected to continue increasing. One of the rea- 
sons for this popularity is the wide variety of pro- 
gramming which is available, either by direct re- 
cording for playback and personal use later, or by 
purchase or rental of prerecorded videocassette. 
Such videocassettes are generally available in 
standardized formats, with the VHS format cur- 
rently being the most popular. The videocassette 
itself generally consists of a closed housing having 
a length of tape connected at its ends to a pair of 
reels therein between which the tape is wound or 
unwound during play or rewind as the case may 
be. The tape is generally guided between the reels 
along a tape path extending along the front edge of 
the cassette for interaction with a tape head within 
the VCR, and a pivotal door is usually provided on 
that edge for protecting the exposed tape before 
the videocassette has been inserted into the VCR. 

Conventional videocassettes are not particularly 
bulky. However, the available storage space is usu- 
ally limited and so their storage can become a 
problem as one's collection of videocassettes in- 
creases. This problem is expected to worsen with 
increasing popularity of VCRs and the consequen- 
tial increasing size of videocassette libraries used 
with them. As this occurs, we expect that the 
available space for storage of the videocassettes 
will at some point have the practical effect of 
limiting the number of videocassettes which can be 
kept and used. 

Videocassette adapters are available for adapt- 
ing relatively small cassettes for use with standard 
formats. Such adapters generally consist of a hous- 
ing into which the small cassette can be inserted, 
for example, through a releasable top door. After 
insertion, a mechanism in the adapter is manually 
activated to pull the tape out from the supply and 
take-up reels in the cassette to which it is con- 
nected, and guide the tape along the proper path 



or playback or recording upon insertion of the 
adapter into the VCR. Such adapters are typically 
used with small cassettes used in camcorders, but 
have limited tape capacity and playing time. For 

5 example, the small cassettes used with such adapt- 
ers typically have a maximum playing time of only 
about twenty minutes versus up to about 2-6 hours 
(depending upon speed) available with a standard 
size videocassette. U.S. Patents 3,677,494 to 

/o Protas, 4,432^10 to Ogata, 4,504,876 to Nagaoka, 
and 4,567,536 to Tsuchiya are representative of the 
prior art in this regard. Such adapters do not ad- 
dress the problem of achieving more efficient tape 
storage without sacrificing capacity and playing 

75 time. 

The need has thus arisen for a compact tape 
cartridge which provides the same or better capac- 
ity when inserted into a carrier in order to form a 
standard a videocassette, but which makes for bet- 
20 ter use of available storage when removed from the 
carrier. 



Summary of Invention 
25 — — 

The present invention comprises an insertable 
tape cartridge which overcomes the foregoing and 
other difficulties associated with the prior art. In 

30 accordance with the invention, there is provided a 
tape cartridge for use with a carrier having a take- 
up reel therein in order to form a two-piece 
videocassette which can then be used in the usual 
fashion, except that multiple such tape cartridges 

35 can be stored in the same available space while 
requiring only one such carrier. The tape cartridge 
herein provides the same tape capacity, but re- 
quires only half the storage space of a standard 
videocassette. 

40 The tape cartridge comprises a housing having 

a rotatable reel assembly therein containing a sup- 
ply of magnetic tape. One end of the tape is 
secured to the reel assembly, while the other end 
extends around a guide pin to a connector normally 

45 retained in a predetermined position in an opening 
of the housing for mating engagement with another 
connector in the carrier which is connected to the 
take-up reel therein, in order to establish tape con- 
nection upon insertion of the cartridge into the 

so carrier. A brake mechanism is provided for nor- 
mally constraining the tape reel assembly against 
unwinding when not inserted into the carrier. Locat- 
ing surfaces are provided on the housing to assure 
proper positioning of the tape cartridge during in- 
sertion. In accordance with the preferred construc- 
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tion, an interlock mechanism is provided for releas- 
ably securing the tape cartridge against separation 
from the carrier after insertion of the cartridge into 
the carrier, completion of the tape connection, and 
commencement of tape advance. 



Brief Description of Drawings 



A better understanding of the invention can be 
had by reference to the following Detailed Descrip- 
tion in conjunction with the accompanying Draw- 
ings, wherein: 

Fig. 1 is an exploded perspective view of a 
two-piece videocassette incorporating the tape car- 
tridge of the invention; 

Fig. 2 is a perspective view of the two-piece 
videocassette with the tape cartridge inserted 
therein; 

Fig. 3 is an enlarged top view of the two- 
piece videocassette with the tape cartridge inserted 
therein; 

Fig. 4 is an enlarged side view of the tape 
cartridge; 

Fig. 5 is an enlarged front view of the tape 
cartridge; 

Fig. 6 is cross-sectional view of the tape reel 
assembly; 

Fig. 7 is an enlarged exploded view of the 
tape cartridge; 

Fig. 8 is a horizontal section of the tape 
cartridge, partially cut away, showing the brake 
mechanism and tape connector/cartridge interlock 
before insertion into the carrier; and 

Fig. 9 is a partial horizontal section of the 
tape cartridge showing the brake mechanism and 
tape connector/cartridge interlock after insertion 
into the carrier. 



Detailed Description 



Referring now to the Drawings, wherein like 
reference numerals designate like or corresponding 
elements throughout the views, and particularly re- 
ferring to Figs. 1-3, there is shown a two-piece 
videocassette 10 comprising a carrier 12 and a 
removable tape cartridge 14 incorporating the in- 
vention. The carrier 12 includes a connector 16 
secured to one end of a leader 18 which is at- 
tached at its other end to a take-up reel 20 to 
which the tape from cartridge 14 can be connected 
for winding or unwinding in response to manual 
actuation of pivotal thumb tab 22. Figs. 1 and 2 
show the tab 22 in the up position for winding. The 
tab 22 is connected to a drive gear 24 which is 



engageable thru a set of drive gears with the tape 
cartridge 14, after insertion into carrier 12 and 
completion of the tape connection, so that rotation 
of the tab advances the tape connectors toward the 

5 take-up reel 20 and establishes the proper tape 
path within the carrier for playback or recording. 

Referring now to Figs. 4-6, the tape cartridge 
14 includes a housing 26 consisting of a top cover 
28 and a bottom cover 30 secured together by 

to screws 31. The top cover 28 is preferably substan- 
tially clear or transparent so that the tape reel 
assembly 32 can be seen therein. The housing 26 
can be formed of any suitable material, such as 
plastic. 

75 The tape cartridge 14 includes locating struc- 

ture to assure proper orientation thereof upon in- 
sertion into carrier 12. In particular, the housing 26 
is of non- symmetrical configuration for alignment 
with an opening of similar shape in the top surface 

20 of carrier 12. As shown, the tape cartridge 14 
includes two adjacent straight sides bounded by a 
curved side. A notch 34 is provided along the 
upper edge of one of the straight sides of cartridge 
14 for receipt underneath a cross member 36 on 

25 carrier 12 in order to retain that side of the car- 
tridge therein. A plurality of recesses 38 are also 
provided in the other sides of cartridge 14 opposite 
and adjacent that containing notch 34 for receiving 
retaining tabs 40, only one of which is shown as 

30 best seen in Fig. 1, within the carrier 12. The 
bottom housing cover 30 also includes an offset 
raised member 42 which is adapted for flush re- 
ceipt in the offset portion of hole 44 in the bottom 
of the carrier 12. 

35 It will thus be appreciated that the cartridge 14 

is inserted into carrier 12 by first tilting it in order to 
place the end with notch 34 under cross member 
36 and then pushing it. downward completely into 
the carrier. The cartridge 14 is removed simply by 

40 inserting a finger through the offset portion of hole 

44 and pushing the end opposite notch 34 upwar- 
dly to disengage the remaining tabs 40. 

Referring now to Figs. 6 and 7, the tape reel 
assembly 32 include a top flange 46 and a bottom 

45 gear flange 48. The bottom gear flange 48 includes 
a central hub 50 which is fixed or preferably in- 
tegral therewith for rotation in unison. The inside of 
hub 50 is preferably splined, as is best seen in Fig. 
6, for engagement with a drive spindle (not shown) 

so through center holes in the bottom gear flange 48 
and bottom cover 30 when the tape cartridge 14 is 
inserted into the carrier 12 and the carrier has been 
inserted into the videocassette recorder and lower- 
ed into play position. A beveled collar 52 is prefer- 

55 ably provided about the underside of hub 50 for 
cooperation with a beveled central portion of hole 

45 in the bottom of the carrier 12, as seen in Fig. 
1, for proper alignment with the drive spindle. The 
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top flange 46 is secured onto hub 50 by means of 
a snap button 54. Serrations are provided on ad- 
joining surfaces of flange 46 and hub 50 so that the 
top flange cannot turn relative to the hub and 
bottom gear flange 48. 

The tape reel assembly 32 is normally urged 
downwardly within cartridge 14 by a curved leaf 
spring 56, one end of which bears against button 
54 and the other end of which is secured by a heat 
stake or other suitable connector 58 to the top 
cover 28. The bottom gear flange 48 thus normally 
bears against the inside of the bottom cover 30. 
with collar 52 loosely received within a relatively 
larger central opening 60 therein so that the hub 50 
can be accessed by the drive spindle through hole 
45 in the bottom of the carrier 12. 

It will thus be appreciated that the tape reel 
assembly 32 is capable of same limited "floating" 
movement within the cartridge 14, but is normally 
urged by spring 56 toward the down position 
against the bottom housing cover 30. A radial ac- 
cess opening 62 is provided along one side of the 
cartridge housing 30, as best seen in Fig. 7, so that 
the tape reel assembly 32 can be driven via a gear 
(not shown) which is engageable with the bottom 
gear flange 48 responsive to winding actuation of 
tab 22 in order to advance the tape from cartridge 
14 to the take-up reel 20 within carrier 12 after 
insertion of the cartridge into the carrier but before 
insertion of the two-piece videocassette 10 into the 
recorder. 

The tape reel assembly 32 further includes a 
length of magnetic tape 64 wound around hub 50 
between the top and bottom flanges 46 and 48. 
The length of magnetic tape 64 preferably includes 
a substantially clear or transparent leader 66 
spliced in conventional fashion at each end thereof. 
For purposes of illustration, only the leader 66 at 
the outer end has been shown, however, it will be 
understood that another leader is spliced to the 
inner end of the tape which in turn is secured at its 
free end to hub 50 by means of a clip (not shown) 
or other suitable fastener. The leader 66 at the 
outer end of tape 64 is secured at its free end to a 
connector 68, which is adapted for mating engage- 
ment with the corresponding connector 16 in car- 
rier 12 upon insertion of the tape cartridge 14. As 
illustrated, the connectors 68 and 16 comprise mat- 
ing male and female portions which engage upon 
insertion of the tape cartridge 14 into the carrier 12. 

In accordance with the preferred construction, 
the leader 66 on the outer end of the magnetic 
tape 64 transitions to an outer portion of reduced 
predetermined width which is also of predeter- 
mined length for winding receipt onto a reduced 
portion of the take-up reel 20 in the carrier 12 so 
that the mating connectors 16 and 68 will be posi- 
tioned flush with a relatively wider diameter portion 



(not snown) of the take-up reel in order to avoid 
impressions in tape 64 which could in turn cause 
"drop out" during playback or recording. The trans- 
parent leader on the inner end of tape 64 is of the 
5 same uniform width as the tape. 

Referring now to Figs. 7-9, the tape cartridge 
14 preferably includes an internal brake mecha- 
nism which normally secures the tape reel assem- 
bly 32 against unwinding movement unless prop- 

10 erly inserted into carrier 12. In particular, a brake 
lever 70 is mounted for pivotal movement about a 
post 72 within a cavity in the bottom housing 30. 
One end of the brake lever 70 is normally urged by 
a spring 74 through an access opening and into 

75 locking engagement with the bottom gear flange 
48, as best seen in Fig. 8. The other end of the 
brake lever 70 is turned outwardly and positioned 
over an access hole 76 in the bottom housing 
cover 30. When the tape cartridge 14 is inserted 

20 into carrier 12, pin 77 on the inside bottom of the 
carrier cam-actuates the brake lever 70 through 
hole 76 in order to release the tape reel assembly 
32, as best seen in Fig. 9, so that it can turn freely 
in either direction in order that tape 64 can be 

25 freely wound or unwound from the tape cartridge 
as desired. It will thus be appreciated that the 
brake mechanism releases the tape reel assembly 
32 responsive to insertion of the cartridge 14 into 
carrier 12. This comprises another important fea- 

30 ture of the present invention. 

In addition to an internal brake mechanism, the 
tape cartridge 14 includes a tape connector/carrier 
interlock mechanism which functions to releasably 
retain the tape connector 68 in a predetermined 

35 fixed position in housing 26 for mating engagement 
with the connector 16 upon insertion into carrier 12, 
and which also functions to effect a positive me- 
chanical interlock between the tape cartridge and 
carrier after the tape connection has been estab- 

40 lished and connector 68 has been drawn out of 
housing 30. In particular, referring again to Figs. 7- 
9, a horizontal arm 78 is supported for pivotal or 
rocking movement about one side of a guide pin 
80, the other side of which adjoins a through pas- 

45 sageway defining the tape path into and out of tape 
cartridge 14. One end of the arm 78 is movable 
into and out of the tape path, while the other end of 
the arm is movable through a slot 82 in the car- 
tridge housing 26. As is best seen in Fig. 8, the 

so arm 78 is normally biased by spring 84 such that 
one end holds the tape connector 68 in releasable 
clamped engagement within the tape guideway, 
while the other end of the arm is recessed within 
notch 82. This is necessary to constrain the female 

55 tape connector 68 against displacement as it fits 
down over the male tape connector 16 in the 
carrier 12. After the tape cartridge 14 has been 
inserted into carrier 12, with tape connectors 16 
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and 68 in mating engagement, then withdrawal of 
the connector 68 from the guideway releases arm 
78 so that spring 84 can actuate the other end of 
the arm outwardly into locking engagement with a 
notch 86 in the carrier, as is best seen in Fig. 9. 
The arm 78 and associated surrounding notch 82 
are preferably configured to come into stopping 
engagement to prevent the other end of the arm 
from moving too far across the tape path and 
interfering with movement of tape 64. This com- 
prises another important feature of the present in- 
vention. 

From the foregoing, it will thus be apparent that 
the present invention comprises a tape cartridge 
for use with a carrier in order to form a two-piece 
videocassette having several advantages over the 
prior art One significant advantage involves a fact 
that the cartridge includes a supply of tape with a 
connector at one end which, upon insertion into the 
carrier, mates with a corresponding connector 
therein to establish connection between the supply 
and take-up reels. Various locating and interlocking 
means are provided to assure proper positioning of 
the tape cartridges in the carrier and to secure the 
reel assembly and prevent inadvertent unwinding of 
the tape before the cartridge has been properly 
inserted within the carrier, as well as to prevent 
inadvertent removal of the cartridge from the car- 
rier before the tape connector is fully withdrawn 
into the cartridge. The tape cartridge herein has the 
same tape capacity as a standard videocassette, 
but is compact for better space utilization. Other 
advantages will be evident to those skilled in the 
art. 

Although particular embodiments of the inven- 
tion have been illustrated in the accompanying 
Drawings and described in the foregoing Detailed 
Description, it will be understood that the invention 
is not limited only to the embodiments disclosed, 
but is intended to embrace any alternatives, equiv- 
alents, modifications and/or rearrangement of ele- 
ments falling within the scope of the invention as 
defined by the following Claims. 



Claims 

1 . A tape cartridge, which comprises: 
a housing; 

a rotatable tape reel assembly disposed within said 
housing for limited floating movement between pre- 
determined up and down positions; 
a length of magnetic tape secured at one end to 
said tape reel assembly and wound thereon; 
a connector secured to the other end of said tape, 
said connector being adapted for mating engage- 
ment with another corresponding connector to form 
a connection; 
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means for normally biasing said tape reel assembly 
toward the down position; 

brake means for normally constraining said tape 
reel assembly against uncontrolled rotation; and 
5 interlock means for releasably retaining said con- 
nector in fixed predetermined position on said 
housing. 

2. The tape cartridge of claim 1, wherein said 
tape reel assembly comprises: 

w a bottom gear flange; 

a central hub secured at one end to said bottom 

gear flange; 

a top flange; and 

means for securing said top flange to the other end 
75 of said hub; 

said length of magnetic tape being secured at one 
end to said ring and wound thereon between said 
bottom gear flange and said top flange. 

3. The tape cartridge according to claim 2, 
20 further including: 

a clear leader secured to each end of said tape. 

4. The tape cartridge of claim 1, wherein said 
means for normally biasing said tape reel assembly 
toward the down position comprises: 

25 a spring connected between said tape reel assem- 
bly and one side of said housing. 

5. The tape cartridge of claim 1, wherein said 
brake means comprises: 

a brake lever mounted on said housing for pivotal 
30 movement into and out of locking engagement at 
one end thereof with said tape reel assembly; 
means for normally biasing said brake lever into 
locking engagement with said tape reel assembly; 
and 

35 the other end of said brake lever being adapted for 
actuation externally of the tape cartridge. 

6. The tape cartridge of claim 1, wherein said 
interlock means comprises: 

an arm mounted on said housing for pivotal move- 
40 ment at one end into and out of clamping engage- 
ment with said connector; and 
means for normally biasing said arm into clamping 
engagement with said tape connector. 

7. The tape cartridge according to claim 6, 
45 wherein the other end of said arm is adapted for 

locking engagement externally of the tape cartridge 
upon release of said connector. 

8. The tape cartridge of claim l f further includ- 
ing: 

so locating means on said housing for cooperation 
with associated structure to assure desired relative 
positioning. 

9. A tape cartridge for use with a carrier in 
order to form a two-piece video cassette, compris- 

55 ing: 

a housing; 

a rotatable tape reel assembly disposed within said 
housing for limited floating movement between pre- 

5 
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determined up and down positions; 
a length of magnetic tape having opposite ends; 
a substantially clear leader secured to each end of 
said magetic tape, one leader in turn being secured 
to said tape reei assembly and wound thereon; 
a connector secured to the other leader at the 
other end of said tape, said connector being adapt- 
ed for mating engagement with another corre- 
sponding connector to form a connection; 
means for normally biasing said tape reel assembly 
toward the down position; 

brake means for normally constraining said tape 
reel assembly against uncontrolled rotation; 
means accessible externally from said housing for 
selectively actuating said brake means to release 
said tape reel assembly for rotation; and 
interlock means for releaseably retaining said con- 
nector in fixed predetermined position on said 
housing for mating engagement with the corre- 
sponding connector upon insertion of the tape car- 
tridge into the carrier. 

10. A two-piece videocassette, comprising: 
a tape cartridge; 

a rotatable tape reel assembly disposed within said 
tape cartridge, said tape reel assembly including a 
length of magnetic tape secured at one end thereto 
and having a free end; 

a first connector secured to the free end of the 
tape of said tape reel assembly; 
brake means within said tape cartridge for normally 
constraining said tape reel assembly against un- 
controlled rotation; 

interlock means within said tape cartridge for re- 
leaseably retaining said connector in fixed pre- 
determined position; 

a carrier including an edge, a top surface with an 
opening therein adapted for receiving said tape 
cartridge in predetermined substantially flush ori- 
entation, and a bottom surface with a pair of 
spaced-apart openings therein, one of which is 
located opposite the opening in the top surface; 
a rotatable take-up reel assembly disposed within 
said carrier in association with the other opening in 
the bottom surface thereof; 

means defining a predetermined tape path along 
the edge of said carrier; 

a leader secured at one end to said take-up reel 
assembly and extending along the tape path; 
a second connector secured to the other end of 
said leader, said second connector being normally 
positioned for mating engagement with said first 
connector upon insertion of said tape cartridge into 
said carrier to establish a tape connection between 
said tape reel assembly and said take-up reel 
assembly; means within said carrier for actuating 
said brake means upon insertion of said tape car- 
tridge in order to release said tape reel assembly; 
and 



means extending through the top surface of said 
carrier for manually winding said take-up reel as- 
sembly in order to position said first and second 
connectors along the tape path as desired before 
5 insertion of the two-piece videocassette into a re- 
corder or the like. 
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© Topload tape cartridge for videocassette. 

© A removable tape cartridge (14) for insertion into 
a carrier (12) in order to form a two-piece videocas- 
sette (1 0) comprises a housing (30) with a tape reel 
assembly (32) therein. The tape reel assembly (32) 
includes a length of tape (64) with a connector (68) 
at one end which, upon insertion of the cartridge 
(14), mates with an associated connector (16) in the 
carrier (12) to establish connection with a take-up 
reel (20). The tape reel assembly (32) is normally 
biased downwardly by a spring (56) and is normally 
constrained against rotation by an internal brake 
assembly (70-74) responsive to insertion of the car- 
tridge (14) into the carrier (12). The tape connector 
(68) is releasably secured in proper position for 
mating engagement with the corresponding connec- 
tor (16) by one end of an arm (78), the other end of 
which functions to interlock the tape cartridge (14) 
and carrier (12) against separation upon withdrawal 
of the tape. 
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